Effect of creatine on the pancreatic beta-cell.
We report on the stimulatory effect of creatine on insulin secretion and ATP concentration in MIN-6 beta-cells. The addition of creatine (5 mM) to MIN-6 cells in the presence of glucose (1-10 mM) elicited a significant (p<0.001) increase in insulin secretion, but no effect was demonstrated in the absence of glucose. The lack of effect of creatine in the absence of glucose suggests that creatine may act as a potentiator of insulin secretion rather than as an initiator. The potentiatory effect of creatine is specific for glucose since no effect was found in the presence of other known initiators of insulin secretion (K(+), 2-ketoisocaproic acid and tolbutamide). Cellular ATP content was markedly increased by glucose (1-15 mM). Creatine (5 and 10 mM) further increased the ATP level at all glucose concentrations, and the effect was observed even in the absence of glucose. The results from this study demonstrate the ability of creatine to increase insulin secretion only in the presence of glucose, while its effect on increased cellular ATP was independent of the presence of glucose. The mechanism whereby creatine potentiates insulin release is yet to be investigated. However, our data suggest possible unique interactions between creatine and the glucose-dependent insulin secretory pathway.